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Abstract 



PROBLEM TO BE SOLVED: To provide a drive assembly for an organic EL element which 
does not require such a TFT element capable of exactly making V-l conversion of the variable 
quantity of a signal level to a variable quantity of current. 

SOLUTION: Gradation control is applied during one frame period by using a pulse width 
fluctuation signal according to an input signal by each one pixel with the drive assembly 10 for 
the organic electroluminescent element of active matrix constitution. The gradation control is 
executed by converting the amplitude of the input signal to a pulse width modulation or to the 
pulse width modulation and amplitude modulation. The gradation control is executed by 
previously making input with the pulse width modulation signal and expanding the pulse width. 
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4 S ;^c(i 6 (dia^coW^Jt w ^' h n ? -fe ^ 

i: Sr4tmi:-rsif 1 ~ 7 <ov^■r ixAM3fE«<73*« 
[000 1] 

/U5^>yir>-;^ (electro luminesce 
nee : EL) *^|g«)g«trM #13. W^Sf^E 

E LxV ^T'U'f ^cffl^^e,4^5*■«ELm^^le^i^igB^:: 
[00021 



[0 0 0 3] z.(r>m.^\ziinh%-fmFi<r>^nb\^x. 
h y ^;^icJ;-5#1iEL7^-f ;^7"u-l';45IJF9EBa^ 

[0 0 0 4] tz.^x. z.<r>'^W^ V ^ 7.m9iX\i^ 

[0 0 0 5] -^-rX', »i:(73SPt<73x-f UX, 

nxV^-5o 0ij;ttf. !lt^2p9_3 0 5 1 3 9 -^^ii^fr 
14. #1«EL^^=-^ro«^|gT-4rr^'7^^y-v h y 

[000 6] 111 8 (±. t$5l5(7)*«E L^^^BO^^IfB 

h y ^'^^^l-ge^iJSixfcmX n(Dl^i'-ir/UP 1 l~Pm 

n (P 1 1 ~P 2 2</?;^El^) Ti^tjIS^SiX. #t°i^-fe 
yupi i~Pmn(±. ^^^^H^^aMi-fSCX^^t-r 

[000 7] mfjCOf^'ir/WP 1 l~PmnJcl4. T 

$iX. wCO:^-^. fll*<73t°^'-tr/u-P 1 l~ 

B#^>fi)^nxPB^^^6<]ic#fc#^$n5o /ijo, i^^um^% 

^f&J^^froXV^?)., 
[0 0 0 8] #f^-fe/l^P 1 1 ~Pmn};i(4, ^«J^^ 

/i^^'i^isft^nx. mmr^^^^-7V')^7.wmih^ 

11. #t°^-tr/uPl l~PtnniC^^:J^e<3}cetJ^$n-5t' 
fM%^-^. i^CW^U— i»Jl»X-&<73tfv=^2i-m^i45W^ 

t'-r:^ft-§-<7? u-^/Kr^c;; cfc^a;»fEX-JiEi!)$4x?)«^^ 

:^h7>'v'^^ (field effect tran 
s i s t o r : FET) iS^=-Sr* bXV ^-5o 
[0009] -tLX. FET^^lCit), ^l^^'-lr/up 

1 1 ~Pmn^|gl)b-r-5^«?t7)5WI&$n?) J; 3 t3/£ 
9. =&t°^-fe/WPl l~Pmn{4. 'iM^^iXfz.-&mmz 

[0 0 1 0] 0iJxli. t'^'-fe/UP 1 1 14, *liE L*T- 
O-E L 1 (C:*3V^X. h7:^v'^t?TR- 1 1 
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e'x^ft-^^. =^>x>i^c i&tj^m«^«: VV^^ 

[0 0 1 1 ] m^^S h^>>^^t$^TR- 1 1 (i. t:'^ 
[0 0 12] CKDJ; 9«::bT. fc^iJ^ir/up i i 

^TR-l6oy-^^cf^^IP$i^■cv^^fci^). mfi¥S&mh 

^>'v>^^TR- 1 (/:> Ki^-r v-tcfi:, cooy— hflllEt:: 
[0 0 13] Z<D KU-r>®jjitti, *<»EL^^O-E 

[0014] la 9 El 8 <Dm7r^^(D 1 m^^\Z$Si'f^ 

R-i 1 ms0m) ^^^m-r^o 

[0 0 1 5] ^/c. {^^^l:4{i=iVT'Vf-C 1 (08 
0m) \Z^ mShT FT (thin-film tran 
sis tor) Stim^^m h^^-v^;^^TR- 1 ic. 

{z^^mmi-^o *i^EL*T-6fi. mmMTizmmm 
m^ti^tmz^ mmms\zmmTFT 5^ifn.xmm 

[0 0 16] mmm2i^*^T^y'^y'vtmx^^ ^y^^^ 

^mELm'f'6\zmm^i^Li.xm^$ 

[0 0 17] z.(Dm^mmzm^xmm^-::^n^m^iz 
fi. iB^-^iizm^ht^^xt)m^(Di^^/i^^^^'r^ 

<D^^m\ziEmi^zv - 1 ^mx^ ^ X 0 ^j:m^r^'£^mx 

[0 0 18] 

9 ?i T F T ^T- 5 ^^mm\zt>fz ^x^<^^y^m< i'^fH 
i-^zt^tmmxh^. m§!{zimx^fj:\.\ 

[0 0 19] ^(D^m<OB6^\t. m^iy^/l^<D-^^M^ 

mm<D^^m{zjEm\zv - 1 ^mxt s i ^ ^<?t f 
"^F^'i^^mt \.:^j:\^^mmELm^mW)mm^mm-r^zt 



[0 0 2 0] 

^(D^m\z%^^m^\^^ v^^^^^-^y^>^m^ 
xMt^'\zJ:t^\::.fzy<J^:^m^m\B^'^m\^^x i >^u— a 

[0 0 2 1 ] ±fS1S^^*i-^::<iri;iJ:«9. T^y'^izf 

ii^g(::^b%>r. immmz^ Atim^\zft\:.rz^<^\^:^ 

lEMtc V - I ^mx ^^XofJ^TETm^iii^.^mt\.tj: 
[0 0 2 2] 

[^0j(7)*iS(7)ji^flg] i^T. z.<D^m(omM(Dwm\z-D 

[0 0 2 3] 01 iC^-r J: 9 iC. W^E L^T"IE«Jagg 

1 0 WMM 1 1 . fS-^S 1 2 . 13. ^ 1 CO 

4^ iS^^SSl 5, mZKiTFT 1 
6, ^y^TFT 1 7 SrWi"^ T 7" h y 

^;^[Hl£S(::.J:'9. *«E L^^ l 8 ^IE®j$i^:So 

[0 0 2 4] mas^ 1 1 \z\^. fj\'^(omm)n&t^^iiVi^ 

EE^2 0tC{i, lEibTFT 1 6^D)j^$it5)ti660F;f^ 

[0 0 2 5] z(DT^y' ^ y-^ h V 1:^ :^m^(Di^^mm 

15t^mz^ :y^T F T 1 7T-fc5N^-^^^/^ 
(Nch) t^TFT^T-^ESL, /^yu;^*!^^ (pu 
Isewidth modulation: PWM) fg 

x\ i^wmMi 5{zx^xi^n^^x\^^^mmTFT 1 

[0 0 2 6] mmELm^i 8\t. mmmi i^zmmm 
mmmi 9{zN c h (Dmrnr FT i 6^^lt 

bSlifi^l 9{cSiAD$ix5l2»immS:, 
E L^T-1 8(cw*&-r^, 

[0 0 2 7] IEi(jT F T 1 6 (D^^- hMm^Zi^. MRi^ 

n^^tvxi^w?^mi 5<D-'m-mm.^t\.xi6^ . - 

^(D^^mmi 5RV^mW}T F T 1 6CQ^'- h®11iC 
ti, ^'Y:y^>'i:^^ST-fo^^l<D>^>r >>^>'^^^^l 

[0 0 2 8] ^LT. mi :y^Vi/^^l 4 C7:>M 
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•3, ^•?04g^{4S!:««Eiil2 Otc«i^$ix-CV>?)o ^ 

fea;BE^2 oicfi, m'&<r>ms.tm7Lhkvxis'o imw 

4 SrS* LSEibT F T 1 6<7)y- hm®lC#tif^$4x^o 
[002 9] ft^^ 1 2 \Z\i^ P WMm^^mUlK 2 1 
;451g^$ix. PWMft^^miHlSS2 1 <D[li;^(i. y 
^TFT 1 7(73^'- ha<l{cSM$iXTV^^„ ^fc. ©J 
®M13(4. PWMm-§-^j^lHlSS2 HcbSEitStbrfc 
•J. PWM«^Smill^2 1(4, ^mt^l 3<Dm^\:im 

(0 0 3 0] o^!9 , ;ft-«E Lsg^^-IEtb^Sai 0<D 1 ® 
ig^wiHli^ (I2ll#sa,) ti65l50*1«EL^^^B<7) 
1®*:9-<73Ih1?S (I19#RS.) ^^-f ->^TFT 1 7 i: 

[0 0 3 1] 11214. (211<^*^EL^^-IE»bi§B;4iffl 

(C. #^lEL^^igtf)^«l 0(4. ilift«-T^^«2 2<7) 
-ast LTflJffi$tlT*3i9. C(7>iIi^S;T^ig«2 2-C' 
(4. -eoiHlK*«[C (mXn) <B«73*1«EL5ilT- (121 

[0 0 3 2] mfla<73mai^ 1 1 (4. +a2(:i®itt$4XT— 
flii^n. — flicOii:»Sm^g2 3;45^M^nrv^S, m(@ 

[0 0 3 3] m^@(75ft-^^l 2(73#'*-{r{4, flj^ff-^^ 
«■ ^ ^^-r 5 m<@ (0{f ^ K 7 ^< 2 4 /i^e >sr $ 4X 

T*Jt9. nfiWSiKfll^l 3<73#^(;i{4. ©JjSlft-^^^^ 
^*-r-5n<li(7)S!IWf-^K7-I'^<2 5 jjifli^ir (c^j^^tt 

[0034] ft-^ K^'T ^< 2 4 (4. BifiK«^iS« 2 2 <0 

uret^^L. fijffl)ff^K7i'/<2 5(4. 7^w-^m.mm-r 

6(4. fS:^mEEilS2 7(cK^fl:JESrm;'3-r5o 
[0 0 3 5] ZiXh<r)h'9^y<2 4. 2 5(D±tU^, — 

SE-^^|J^a)IalSS?5^ mfliro{t-^K7-f^<2 4in<@<73$(Jffl] 

[0 0 3 6J ^^«EE^:t^2 6(4. ?iJffl(C n<@IS(tT 

-b-c-^. 1 mmjH<Dmmm 1 1 iz^m-tixn, ^^sm 
[003 7] la 3 (4. El 1 (ommE i^m^^ws^mizts 



( (a) SrA:^?UT, |g 1 i/^^^'SH^ l 

4^7i-^-:^mizm\'fmmh. z.<r>i\Kmx\ m^^i2 

(c. *«E L^^-l 8 Sr^5t$-t^'5fc*!)<!0 1IIim^^ro(t 
^ ( (b) #sa.) ^A;^J-r5o 
[003 8] PWMft^^«i!HlK 2 1 (4. Mmf^ 1 3 <D 

m^-iz^mvtz ( (c) #,Bs,) ^. ( (d) # 

[003 9] — :*r. ^^liiEiSft 2 0 Irfg^mBE^iSppJo $ 

ix-Si:. rcDfl;EE(4. ^ KO;^-^' Vi/^^P- 1 4 
LTffiri^^fii 5{::{^^t$ix5„ z.(Df^Wmmi 5 

}$fl;EE(4. IgibTFT 1 6<75'5r'- hMMiZfOM^tl^CD 

x\ mmmi i\z-^mfPM^ixx\,^i,m«}msi^. wm 

TFT 1 6!:i<ti3lgt&«iSfE(Z^m$nr*«EL3g^^l 
8(C{tt#^$iX^„ 

[0040] -e(7?a;»icfi(4. iSri^sa 1 5 ;5^?>ig»)T f 
T 1 Q<d¥- h«ffi(3^*p$4x5ffiBE(c:>pf{£;-t-5(73-C-. 
*«EL*T-1 8(4. m^-mi 2\ZWi^^i\f:Lm^\zn 

fil 5<??iftl*ttlE(cJ;iJ«tl$^Jx-5o 
[0 0 4 1 I ^cofl, j/^TFT 1 1<d¥~- V\%^- 
( (d) #BB,) (Ci'?^-!' -y^TFT 1 7>4Stb<^L. iS: 
mmS. ( (e) tCjio-CIEiirTFT 1 6=Sr»f^$ 

-frSo i--5i:. *«E 8ic(4. ^fJj: LfclR)«(D 

mM I e 1 ;as»fttl. 1 y i^»M<^^i^>^'T'*1«E Lag 
^^1 8^stB!tT-rSwi:(c:/^S„ 
[0 0 4 2] rco?fi^T«Pfl<Oft$(4. PWMm-§- 

((c) #^.) (:iio-c^*5fc*. A;^m-^(c 

llEL^T-ietb^Ki 0^fiJfflUfciiift^^^«2 2(c: 
%X\t1hXyi-iX\t. W«|E L^^^/l-itCH^t b-C*;T% 

[0 0 4 3] r(75WlSE L^^ieifi^S 1 0{::J;'9. ft 
■^u.</K73^^1-^fl;oitw^^fi{CiEi®(;iV- I ^^T- 
^f$.\^^oftTYT m^\Z^\ t> . ^rli E L Xr ^ y- 

■So rtL(4. A;'3t:'T•'3^^t^^PWM^t-^l-^~^^LT. 
lE^S^iV- I ^j^^tf*:5'i< Tt. 17U-A^K4> 
(d, *«ELW^?t^raSrpI^-f-5>^7>'^:^^^^Sr*Mt 

(^2W^S£cOfl?te) [214(4. r(75%B^(73^2<73|IJg(73 

Ji?<ffi{c:ff.5*«lEL^^i2»j^e<or^'7'-<y-r h y ^ 
:K/<^-./v(r> 1 Bi^5>(;oiH]|^i2i-efo5„ 
[0 0 4 4] ll4{cS^i-J:9{c. *<«EL*^l|g»b§Se 
3 0(4. lalro*«lEL3il^^iglb^lal otc^fL. 12:^ 

ttEiSa 2 O&mt^*^ 1 2 rof-ti:) 9 1 <Z>if -^^ 3 1 

i^2(7)m-§-^3 2 ^S:BL. »i (7);=!.'1' ■>^v^^T• 
l 4^Siro<i^«^3 KC^^U. ^ 2 (7?fg-§-*» 3 2 * 
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[0 0 4 5] O^t? . ;1C75*11E L ^^-lEibiSe 3 O 
(±, L^^lgtb^ai 0<7?^^«ffi^2 OWf-^r> 

9 tcf^ 1 wft^iiss 1 ^mmzh<ox'h<!) . m i rom ^ 
113 1 (cM^^t/jf^u^^ii. 1 <r>mm<Dmm(Dm 

T-|g»lg«3 0!C*5l>-C. fflP^l 3{C^JffllfB-^ 
( (a) ^A;'3Lr|^lC7?^^->^>'^^-^T-l 4 

ft^ ( (b) #,BS) ^A;^)i-5o 

[0 04 7] P WMft-^^miHlJS 3 3 mmi^ 1 3 (7? 

pwMm^-\zmmvtL ((c) Rm^-^ 

((d) #fiB.) ^ y^TFT 1 7coy— h--ai;']i- 
[0 0 4 8] — Ill 0{S-§-i^3 IJcfcS— 3tWfl;fiE 

Aima^ivit. ^K^j^f" s/f^vj/ifi^ 

1 5 <Di^nms.i-i. mW)TFT i ecD^^-'— hmmi^^ma 
lEibTFTi eizx'ommm.miz^m^ixxmmE 
[004 9] ^(DmMmii. ^wmm 1 5 A^hmmr f 

T 1 6(Dy— hmMizma^ix?>ms.izMft^i-^(r>x\ 

^-izMit^i.fzmmx'm^-r^z.tiztj:*). ^(^m^'^m 

(i« m\(Dy^-f -/^^^-i^m^i 4A'^:i-y'Jikmt^i\xii 
^Wmmi 5(7y^WmEE\zi:<omW^i:i^o 

[0 0 5 0] ^<Dmmm^-^^3 nzmu^ix^ma 
(4, m2(Dm-^m.3 2\zmn^ix^m!£tmHzmSiV 

-&5M#-C-fe^o 0iJ;tl4\ ^1 <om-§-^3 1 -efl;JEEU"< 
/uSr;*c*;4>»c:pI^L, ^2 <oft^ilS3 2 (^tlBEl; J; •? . 

((c) #,BS,) , 

[005 1] ^<nm. ^'f s/^TFT 1 7(75'>-'- hff-^- 
((d) #BB.) s/f^TFT 1 7;4Si!)i'pL. » 

1^«BE ( (e) #B?.) iCioTIEtbTFT 1 6 

flioft I e 1 imix. ±fsm 1 (DmM<Dmmtmmiz, i 

At]is^■^zi:^xmmm^l,■fibi^i>t^>^o:itlztJ: 

So 

[0 0 5 2] r<D'fraiEL^^Sg«J^«3 OtrioV^T 

i-i. m&<r>P!^^mi'^i2:<m.iti^:it\zt£*). 

^ vi>-iK^<ti^t\^-o'^^i^*^m%>mmx'^^. 
(m3<DmM<Dmm) men. z<Dmm<Dm3<om^ff:> 



T^m\z%i,mmELm'i-mmmm.<ori/7-^zf^h')^ 
x/<^x/KD 1 m^^<o^^mx'hi,o 
[0 0 5 3] (2i6(C7F-r± ^mELmi-mwimm 
3 514. mKD^mELm'f-mmmmi oizMi^x. p 

r-f-n^'ft^^A;^;-r5m-^*^l 2<D{^i7'9f-, P 

wMm^■^xtl-t^m^■m3 7^!s®l. ft-^^3 7«r 

[0 0 5 4] C<0*1iE Llg^-IEib^B3 5{3joV^-C 

(4. ^mELm'T-mmmm i o (om^m 1 2 1 pwMm 

-§-^j^[£l?g2 1 i:<7)K<75lbit;4^ ft -^^3 7 ir^NVb^^ti 

^(Dt(jm4. ±iB^ 1 ff^M^coMmffymmELm^mwj 

mmi 0 tmmx'h^o 

[0 0 5 5] gi7i4. m6(D^mELm^mmmmizis 
if^m^-mmmx-h^o muzTiki-xoiz. mmELm 
^mmmms 5{zis\-^x. m^-ms 7jc, m^<r>mm 

$4xfc, pgp(t-^t LT<7?PWMff^ ( (b) #B?,) ;iS 
AO;t?>i^So w<7?PWMft-§-(±, /■«/u;^tst£:*:lHlgS3 6 
'^A;^$n, -S<7)f»^T'iA:*:$tb5 ((c) #fi?.) » 

[0 0 5 6] ^LT. ^^'f -^^TFT 1 7 (D-^— his^- 
( (d) #8B,) IZX^:^4 -y^TFT 1 7f)'^W}Y^V. ^ 
WmS. ( (e) #fia.) {3j;o-CIE»)TFT 1 eSrftf^^ 
-erSr irtcfcij, *ffiiEL^^l 8}c:(4mSEl e nm 

V. AtJm^■^zx^x^mA'^AMfibi^^<, 

[0 0 5 7] t^o-c. ^mELmf-mW}mm3 sfzssv^ 

-C (4 . X /L-m -^-MS ^ixtz fx ■§■ ^ ffi V ^ T t, . 

m^(DM:iii^^x'hi^mE L^<^-/i'\zKtihxf^m^f>^ 

[0 0 5 8] rtl^lwi*?. T'i^d'^Ht^ih^tzm^-^mv- 

xh. ^^mm<D±m'{t'^mtimitm(r>m±iti:ht^h 
[0 0 5 9] os*?. is^(4, e*f^{t^twiov^r tm-^ 

ft^©-C-*>S*1«E L-'<^^>'Utc:A;'3-i-5B^»4, r^v^^^-u 

it^ixtim^^nz^r-f-o ^m^■\zmi-:l tiz^j:^. z. 

[0060] rcoj;9t3. ±m^mM(Dmmiz^-r^m 
ELm^m.W]mm.i 0, so. 35(4, rr^T^^y-^h 

y ^':^:^S;<7D*mE Ly<^-Mzm^X. ^</^;^♦gffip$: 
izX^iX 1 7 u-A^Kt¥:l^$n'5IBtbTFT 1 6<D^' 
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[006 1] fin*j. xt)m^-<DMm^. y</i'y^m^mi^ 

♦iSriA:*cL. rtib(OPWMft^^^[£lK2 1 , 3 3-^ 
x</ujx<iite:*clsl^3 6 A^PjWm;^^:. ^^-Cs/^TFTl 
7<7?y— h{cJ!iD;t-5C:i:{wJ;«), ;^'r s/f^T F T 1 7 
:^>'^-tir. Ti^T^-i- Ml i^^lEtftcott'fO^Srj^^iT- 
[0 0 6 2] if-^U-^/K^?pI^fi^«»it<75 

[0 0 6 3] 0*19. z(Dmmizmi^mELm^mm 

fSI4. «jgE^li (AM^P) -C-;5^ttS7!i^ rix(±, T 

[0 0 6 4] t^^x\ z.<D^m\z%^mmEi.m'f-m 

[0 0 6 5] L;5-L7i;5S?3, ^^E L*^=-i±i^7t"efc 
[0 0 6 6] 

y±'^^^^mwimmizts\,>x. immmz. KtJis^ 

^fiJdlESttc V - I ^mx^ 5 i 5 T F T S-il-^ 

So 

[00 6 7] Syt. r'i>^Mt^i^tz.is^■^m\'^Xh. 



[(affi«offi!¥''itftBj] 

[H2] l2ll(0^r^EL*^|gt!)^B;5Sfflv^C3i^.5B^ 

[US] ^xnmm.E-L^^wmmmzan^'m^mr^ 
[114] ^<Dmm<Dm2<Dmm<r>mmizm^^mELm 

[US] mAn^mELm=f-mmimmzis»^m^m'm 
[El 6] ^<r>mm<^m3(DMm<Dmm\z^^mmELm 

[H7] |gl6 0*«|ELjg^-|gtilSaiC*3»t5ft-§-&Ji^ 

[Els] '^%(r>mm.E\.^9m.m.<r>^^U(r>u^num 

Xh^o 

[1219] l2l8(0«^^g5(7)l®*5^tc*3(t5[HlKlll-C-*> 
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